A novel Gram-stain-positive, short rod-shaped, non-flagellated and mesophilic strain, T ,
The genus Gryllotalpicola, belonging to the family Microbacteriaceae of the phylum Actinobacteria, was first proposed by Kim et al. (2012a) . The genus includes several novel strains isolated from the gut of the African mole cricket, Gryllotalpa Africana, and an isolate from soil of a ginseng field, which was formerly classified as Curtobacterium ginsengisoli. It was aerobic, Gram-stain-positive and rod-or bowling pin-shaped. The colony colour was ivory or yellow. The cell-wall peptidoglycan contained ornithine, aspartic acid, glutamic acid, glycine and alanine, the major respiratory quinone was MK-11, and the major cellular fatty acid was 11-cyclohexylundecanoic acid. The DNA G+C content of the genomic DNA was 68-72 mol%, and the major polar lipids were phosphatidylglycerol and diphosphatidylglycerol. At the time of writing, the genus Gryllotalpicola comprises four species with validly published names (http://www.bacterio.net/): Gryllotalpicola koreensis (the type species of the genus), Gryllotalpicola daejeonensis, Gryllotalpicola ginsengisoli and Gryllotalpicola kribbensis.
In the course of a study on the microbial diversity of a soil sample collected from Daecheong-Island in Ongjin County, Republic of Korea, an ivory colony, designated KIS12-7 T , was isolated using the standard dilution plating technique on R2A agar (Difco) at 28 u C. The isolate was incubated on R2A agar at 30 u C and the culture was suspended in water containing 20 % glycerol (v/v) for storage at 280 uC.
The nearly complete sequence (1455 bp) of the 16S rRNA gene of strain T was obtained. PCR amplification was conducted with the universal primers 9F and 1512R (Weisburg et al., 1991) . Amplified products were sequenced using the primers 27F, 1492R (Weisburg et al., 1991) , 518R (59-GTATTACCGCGGCTGCTGG-39) and 785F (59-GGA-TTAGATACCCTGGTA-39) by Solgent (Daejeon, Republic of Korea). Identification of phylogenetic neighbours and calculation of pairwise 16S rRNA gene sequence similarity were performed using the EzTaxon-e server (http://eztaxone.ezbiocloud.net/; Kim et al., 2012b) . The SILVA Incremental Aligner (Pruesse et al., 2012) was used for the alignment of sequence data. Trees were reconstructed in MEGA version 6 (Tamura et al., 2013) using the neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximum-parsimony algorithms (Fitch, 1971 ) with 1000 bootstrap iterations. A neighbour-joining tree was reconstructed with Kimura's two-parameter model (Kimura, 1980) . A maximum-likelihood tree was reconstructed using the nearest neighbour interchange as the maximum-likelihood heuristic search method. The maximum-parsimony tree was inferred using subtree-pruning and regrafting. The neighbour-joining phylogenetic tree (Fig. 1) DNA-DNA hybridization was carried out as described by Seldin & Dubnau (1985) . Gram staining was tested with the Difco Gram staining kit, according to the manufacturer's instructions. Morphology was observed by scanning electron microscopy (model 912AB; LEO), after negative staining of an exponentially growing culture with 0.5 % (w/v) uranyl acetate. Catalase and oxidase activities were checked by bubble production in 3 % (v/v) hydrogen peroxide solution and a colour change in 1 % (w/v) tetramethyl-p-phenylenediamine (bioMérieux), respectively. Hydrolysis tests were performed on R2A medium supplemented with casein (5 %, w/v), chitin (1 %, w/v), CM-cellulose (1 %, w/v), hypoxanthine (0.5 %, w/v), starch (1 %, w/v), Tween 80 (1 %, w/ v), tyrosine (0.1 %, w/v) or xanthine (0.5 %, w/v). The DNase test was conducted with DNase test agar (Difco). The temperature range for growth was checked on R2A broth at 4, 10, 15, 20, 25, 28, 30, 33, 35, 37 and 40 u C. The pH range for growth was determined on R2A broth; pH was adjusted with phosphate buffer, Tris/HCl buffer, HCl or NaOH (Breznak & Costilow, 1994) . The pH of the R2A medium was also checked after sterilization. NaCl tolerance was determined on R2A broth supplemented with 0, 1.0, 2.0, 3.0, 4.0 and 5.0 % NaCl (w/v). Commercial API 20NE, API ID 32GN and API ZYM strips (bioMérieux) were used in duplicate for testing other physiological properties, utilization of various substrates and enzyme activities according to the manufacturer's protocols. API 20NE and API ID 32GN test strip results were recorded after 7 days' incubation, and API ZYM test strips were checked after 4 h of incubation. Strain KIS12-7
T was an aerobic, Gram-stainpositive, mesophilic, non-flagellated, catalase-positive and oxidase-negative, short rod of 0.5-0.660.9-1.7 mm ( comparison with members of the genus Gryllotalpicola, some characteristics were found to be different such as oxidase activity, nitrate reduction, the temperature range for growth, glucose fermentation, substrate hydrolysis and assimilation of several substrates (Table 1) .
For peptidoglycan analysis, biomass was obtained by cultivating the strain on R2A medium at 28 u C. Amino acids and the isomers in cell-wall hydrolysates were analysed as described by Hamada et al. (2012) . Analysis of the acyl type of the cellular murein was carried out as described by Uchida (1984) . For cellular fatty acid analysis, cells were grown on R2A at 28 u C for 40 h to the exponential stage of growth. The cellular fatty acids were extracted, methylated and separated by gas chromatography (model 6890; Hewlett Packard) according to the protocol of the Sherlock Microbial Identification System (MIDI; Sasser, 1990) . Fatty acid methyl esters were identified and quantified using the TSBA 6 database (version 6.10) of the Sherlock Microbial Identification System (MIDI). Menaquinones and polar lipids were extracted and analysed using cells grown on R2A agar at 28 uC using the method of Minnikin et al. (1984) . For detection of polar lipids, molybdatophosphoric acid (for total lipids), phosphomolybdic acid (for phospholipids), ninhydrin (for aminolipids) and a-naphthol/sulfuric acid reagent (for glycolipids) were sprayed. The DNA G+C content was determined with the fluorometric method (Gonzalez & Saiz-Jimenez, 2002 ) using SYBR Green 1 and a real-time PCR thermocycler (Bio-Rad). The peptidoglycans of strain KIS12-7 T contained glutamic acid, glycine, serine, alanine, ornithine and lysine in the molar ratio of 1.0 : 0.7 : 0.6 : 0.4 : 0.3 : 0.2. Enantiomeric analysis of the peptidoglycan amino acids revealed the presence of D-Ala, D-Glu, L-Glu, Gly, D-Lys, D-Orn and L-Ser. These data suggested that the cell-wall peptidoglycan of strain KIS12-7 T was type B2 and the cell-wall acyl type was acetyl. The peptidoglycan and acyl type of strain KIS12-7 T were consistent with those of other members of the genus Gryllotalpicola (Kim et al., 2012a) . Strain KIS12-7
T had summed feature 8 (C 18 : 1 v6c and/or C 18 : 1 v7c; 95.2 %) as a predominant cellular fatty acid, and a small amount of iso-C 18 : 0 . All the other members of the genus Gryllotalpicola contained more than 93.8 % summed feature 8 ( Table 2 ). The menaquinones of strain KIS12-7 T comprised MK-11 (52.7 %), MK-10 (42.9 %) and MK-12 (4.4 %). The large amount of MK-11 and MK-10 among the menaquinones of strain T made it similar to G.ginsengisoli and G. koreensis, while G. daejeonensis had MK-11 and MK-12 as the major menaquinones (Kim et al., 2012a) . The polar lipids of strain KIS12-7
T consisted of diphosphatidylglycerol (DPG), phosphatidylglycerol (PG), one unknown phosphoglycolipid (PGL), one unknown glycolipid (GL), one unknown phospholipid and one unknown lipid (Fig.  S2 ). In comparisons with other members of the genus Gryllotalpicola, strain KIS12-7 T contained PGL, which was positioned above PG, in place of GL in other species of the genus Gryllotalpicola. However, the positions of DPG, PG and GL in strain T were consistent with other members of the genus Gryllotalpicola (Kim et al., 2012a) . The genomic DNA G+C content of strain KIS12-7 T was 72.1 mol%, which was a little higher than the 70.2-71.6 mol% found in other species of the genus Gryllotalpicola.
On the basis of the data presented, strain T is considered to represent a novel species of the genus Gryllotalpicola, for which the name Gryllotalpicola soli sp. nov. is proposed.
Description of Gryllotalpicola soli sp. nov.
Gryllotalpicola soli (so9li. L. gen. n. soli of soil).
Cells are aerobic, Gram-stain-positive, mesophilic, nonflagellated, short rods (0.5-0.66 0.9-1.7 mm). Colonies are irregular and ivory. Catalase-positive and oxidase-negative. Growth is observed on R2A agar and nutrient agar, but not tryptic soy agar. Growth occurs on R2A at temperatures from 10 to 37 uC (optimum 28-30 uC), but not at 4 or 40 u C. The pH range for growth is from pH 4 to 8 (optimum pH 7). Growth occurs in the presence of 1, 2 and 3 % (w/v) NaCl, but not with 4 % (w/v) NaCl or above. Hydrolyses aesculin, starch and Tween 80, but does not hydrolyse casein, chitin, CM-cellulose, DNA, hypoxanthine, gelatin, tyrosine, urea or xanthine. Positive for N-acetyl-b-glucosaminidase, acid phosphatase, esterase (C4), esterase lipase (C8), b-galactosidase, a-glucosidase, b-glucosidase, leucine arylamidase and naphthol-AS-BIphosphohydrolase, but negative for arginine dihydrolase, glucose fermentation, indole production, nitrate reduction, alkaline phosphatase, a-chymotrypsin, cystine arylamidase, a-fucosidase, a-galactosidase, b-glucuronidase, lipase (C14), a-mannosidase, trypsin and valine arylamidase. Assimilates L-arabinose, D-glucose, D-mannose, maltose and L-rhamnose, but does not assimilate N-acetylglucosamine, adipic acid, L-alanine, capric acid, L-fucose, glycogen, L-histidine, 3-hydroxybenzoic acid, 4-hydroxybenzoic acid, 3-hydroxybutyric acid, inositol, itaconic acid, lactic acid, malic acid, D-mannitol, melibiose, phenylacetic acid, potassium gluconate, potassium 2-ketogluconate, potassium 5-ketogluconate, L-proline, propionic acid, Dribose, sucrose, salicin, L-serine, sodium acetate, sodium malonate, D-sorbitol, suberic acid, trisodium citrate or valeric acid. The predominant fatty acid is summed feature 8 (C 18 : 1 v6c and/or C 18 : 1 v7c). The major menaquinones are MK-11 and MK-10. The polar lipids are diphosphatidylglycerol, phosphatidylglycerol, one unknown phosphoglycolipid, one unknown glycolipid, one unknown phospholipid and one unknown lipid. The peptidoglycan is of type B2. The cell-wall acyl type is acetyl. 
